NH 4 ͑C 6 H 5 ͒ 4 B represents a prototypical system for understanding aromatic H bonds. In NH 4 ͑C 6 H 5 ͒ 4 B an ammonium cation is trapped in an aromatic cage of four phenyl rings and each phenyl ring serves as a hydrogen bond acceptor for the ammonium ion as donor. Here the dynamical properties of the aromatic hydrogen bond in NH 4 ͑C 6 H 5 ͒ 4 B were studied by quasielastic incoherent neutron scattering in a broad temperature range ͑20ഛ T ഛ 350 K͒. We show that in the temperature range from 67 to 350 K the ammonium ions perform rotational jumps around C 3 axes. The correlation time for this motion is the lifetime of the "transient" H bonds. It varies from 1.5 ps at T = 350 K to 150 ps at T = 67 K. The activation energy was found to be 3.14 kJ/ mol, which means only 1.05 kJ/ mol per single H bond for reorientations around the C 3 symmetry axis of the ammonium group. This result shows that the ammonium ions have to overcome an exceptionally low barrier to rotate and thereby break their H bonds. In addition, at temperatures above 200 K local diffusive reorientational motions of the phenyl rings, probably caused by interaction with ammonium-group reorientations, were found within the experimental observation time window. At room temperature a reorientation angle of 8.4°± 2°and a correlation time of 22± 8 ps were determined for the latter. The aromatic H bonds are extremely short lived due to the low potential barriers allowing for molecular motions with a reorientational character of the donors. The alternating rupture and formation of H bonds causes very strong damping of the librational motion of the acceptors, making the transient H bond appear rather flexible.
I. INTRODUCTION
Hydrogen bonding is based on an attractive intermolecular interaction that exists between two partial electric charges of opposite polarity. The -electron cloud of the aromatic ring can attract a molecule or ion, where the hydrogen atom has a positive partial charge, and thus an aromatic hydrogen bonding 1 arises. Aromatic H bonding presents an unusual situation where the acceptor includes six carbon atoms, instead of just one atom, as in the case of ordinary H bonding. As a consequence of this particular arrangement, the dynamical properties of the aromatic H bonding are complex and not yet well understood.
Aromatic H bonds are found in a number of substances. The occurrence and the function of the aromatic H bonds in many biological systems, like in protein-DNA interactions, make this phenomenon exciting. With respect to the aromatic hydrogen bonds, B͑C 6 H 5 ͒ 4 − ͑tetraphenylborate͒ salts are a remarkable substance class, presenting a quintessential example of acceptors. Bakshi et al. 2 have calculated that in B͑C 6 H 5 ͒ 4 − , each phenyl ring caries a delocalized partial charge of 0.19e, making them very capable aromatic acceptors. In consequence tetraphenylborate salts have been extensively used as model systems for studies. The simplest member of this category, ammonium tetraphenylborate ͓NH 4 B͑C 6 H 5 ͒ 4 , hereafter called ATPB͔, is a prototypical system to understand aromatic H bonds. Steiner and Mason 3 have characterized the structure of ATPB by neutron diffraction at 20 and 293 K. At both temperatures the structures are virtually identical, but the displacement parameters are much larger at room temperature. In Fig. 1 the structure of ATPB is presented. The boron atom is located in the center of the B͑C 6 H 5 ͒ 4 − anion with the four phenyl rings attached around it. Two neighboring anions form an aromatic cage, inside which the NH 4 + cation is located. Each of the N + -H¯Ph interactions can form an aromatic H bond. The ATPB crystals have tetragonal unit cells, with point group I42m.
To better understand the dynamical properties of the aromatic H bond in ATPB, quasielastic incoherent neutron scattering 4 ͑QINS͒ experiments were performed in a large temperature range. It is worth to point out here that QINS is an especially appropriate method for the study of the dy-namical properties of the ATPB molecules, because the latter contain many hydrogen atoms, which have the largest existing incoherent neutron scattering cross section. The diffusive motions of reorientation of the ammonium ions and the phenyl rings in ATPB are expected to occur in a time window accessible to the quasielastic neutron scattering ͑QENS͒ technique and the use of a sample with deuterated ammonium ions ͑hereafter called ATPB-D͒ allows one to practically exclude the motions of ammonium groups, because the incoherent scattering cross section of D is 39.2 times smaller than that of H.
II. EXPERIMENTAL DETAILS
The ATPB sample was prepared following the instruction of Westerhaus et al. 5 Equimolar amounts of Na͑C 6 H 5 ͒ 4 B and NH 4 Cl, both commercially available, were dissolved in water at room temperature. The white salt of ATPB precipitated immediately and it was washed with acetone for recrystallization. The ATPB-D sample was prepared from commercially available products: ND 4 Cl and Na͑C 6 H 5 ͒ 4 B. Equimolar amounts of these powders were separately dissolved in D 2 O at room temperature in a closed argon atmosphere. After mixing the solutions a white salt of ATPB-D precipitates immediately. For recrystallization, the ATPB-D salt was subsequently washed with deuterated acetone ͑CD 3 ͒ 2 CO. The exact chemical formula of the prepared ATPB-D sample was found to be N͑D 0.77 H 0.23 ͒ 4 ͑C 6 H 5 ͒ 4 B. Details of the procedure to determine the fraction of deuterated ammonium ions are given in Ref. 6 . This result implies that the selective deuteration was not complete, and thus a contribution from the NH 4 groups is still observable although drastically reduced.
The QENS experiments were performed using the timeof-flight spectrometer NEAT ͑Refs. 7-9͒ at the Berlin Neutron Scattering Centre ͑BENSC͒ of the Hahn-Meitner-Institut ͑HMI͒ in Berlin. The masses of the samples were about 0.6 g for ATPB and about 0.41 g for ATPB-D, resulting in transmission probabilities of 0.85 and 0.9, respectively. The samples were placed into a flat aluminum container with a thickness of 0.4 mm and examined in reflection geometry. In such a case the angle between the sample plane and the incident neutron beam was kept equal to 45°, allowing the observation of the low and the high angle region. The range of scattering angles ͑2͒ at the NEAT spectrometer varies from 13°to 136°. The corresponding momentum transfer values were obtained using the following expression: បQ =4 sin͑2͒ / 0 , where 0 is the incident neutron wavelength. The QENS spectra for ATPB were recorded at several temperatures between 20 and 350 K. Two different incident neutron wavelengths, 5.1 and 8 Å, were used, the former one having elastic instrument resolutions ͓full width at half maximum ͑FWHM͔͒ of 56, 98, and 182 eV and the latter one having 32 eV. For ATPB-D the QENS spectra were recorded at 300 K using an incident neutron wavelength of 8 Å. Data acquisition times varied between 24 and 6 h. In addition to elastic incoherent scattering, both samples yielded quasielastic incoherent scattering, suggesting the presence of localized diffusive motions which involve hydrogen atoms.
The NEAT raw data were corrected for detector efficiency and sample-geometry dependent attenuation. Additionally the background was subtracted using a measurement of the empty sample container. The data were normalized to the elastic scattering of vanadium and transformed to energy scale. Then several detectors were grouped together to improve the statistical accuracy. These procedures were carried out by the FITMO4 software. 10 After the corrections and the conversion to energy scale, the experimental data are given as a function of momentum transfer ͑បQ͒ and energy transfer ͑ប͒ between the neutrons and the scattering system. An overview of the QENS spectra at three temperatures, 300, 100, and 20 K, is shown in Fig. 2 . The observed relatively large elastic intensity, compared to the corresponding QE component, suggests that a large fraction of the hydrogen atoms in ATPB are immobile on the time scales observed in the NEAT experiments. Therefore, the first step in our data analysis was to consider that the phenyl rings are immobile and that the observed quasielastic component originates only from reorientations of the ammonium ions.
III. DATA ANALYSIS AND RESULTS
The extracted experimental spectra originate mainly from the incoherent scattering of the hydrogen atoms in the ATPB powder. Coherent contributions to the scattered intensity are negligible, since Bragg peaks were carefully removed from the experimental data and coherent inelastic scattering is well separated from the quasielastic region of the spectra. The inelastic contributions are taken into account as a background term, in the quasielastic region in which we are interested in the frame of this work. The connection between the measured neutron scattering spectra and the incoherent scattering function and, in particular, for diffusive atomic motions is described, e.g., in Refs. 11 and 12. It is not expected that translational diffusion in ATPB would occur on the time scale accessible by the NEAT measurements. Instead, it may be expected that local diffusive reorientational motions of ammonium and phenyl groups are the source of the observed quasielastic scattering. The incoherent scattering function for such a case can be written as follows:
where e −ប/2kT is the detailed balance factor, e −͗u 2 ͘Q 2 is the Debye-Waller factor, R͑Q , ͒ is the reorientational scattering function, and B͑Q , ͒ is the background term, which in the present case can be represented by a straight line, since the energy window considered is fairly small. The reorientational scattering function is concentrated on the elastic and quasielastic parts of the spectra, and it can be written as
where A 0 ͑Q͒ is the elastic incoherent structure factor ͑EISF͒, ␦͑͒ represents the elastic term with zero energy width ͑Dirac function͒, and L j ͑͒ are the quasielastic contributions, each with its own quasielastic incoherent structure factor
where ⌬ j is the half-width at half maximum ͑HWHM͒ connected to the time scale on which the motion occurs. In the analysis, when theoretical expressions are compared to the measured spectra, the whole function R͑Q , ͒ has to be folded with the experimental energy resolution function. This convolution is not shown explicitly here. If the resolutionbroadened ͑sufficiently narrow͒ elastic component and the ͑sufficiently broad͒ quasielastic component can be experimentally separated, the EISF is a measurable quantity, evaluated from the ratio
where I el ͑Q͒ and I QE ͑Q͒ are the integrated elastic and quasielastic intensities. The EISF reveals information about the geometry of the reorientation.
A. Ammonium reorientations
The first step of the data analysis concerns phenomenological fits in order to find an appropriate model for the NH 4 + reorientations. In this case the structure factors EISF and QISF were fit parameters, as well as the width of the quasielastic component ͑⌬͒. The weight factors for both, elastic and quasielastic components, were defined assuming that the phenyl rings would only contribute to the elastic part of the spectra. The reorientational scattering function for this phenomenological approach is therefore given by
where A 0 ͑Q͒ is the EISF and ͑1−A 0 ͑Q͒͒ is the QISF. Subsequently, an approximate description of the reorientational motions of the NH 4 + ion can be derived from the fits by comparing the obtained experimental EISF values to theoretical ones.
Due to the tetrahedral symmetry of the NH 4 + ion, several specific models can be considered. The ammonium ion has three twofold axes ͑passing through the nitrogen͒ and four threefold axes ͑passing through the nitrogen atom and one of the hydrogen atoms͒. In the two-site jump model NH 4 + rotates around one of the C 2 axes and in the three-site jump model around one of the C 3 axes. Both of these models are described in the literature. [11] [12] [13] [14] [15] In this special case, the obtained theoretical EISFs for both cases are identical because of two reasons: ͑i͒ one H atom is immobile in the case of the three-site jump model and ͑ii͒ the jump distance for both models is the same, the nearest-neighbor distance of protons in the ammonium group, d H-H = 1.708 Å ͑from crystallographic studies 16 ͒:
where j 0 is the spherical Bessel function of zeroth order. It is theoretically impossible to distinguish these two types of rotations of NH 4 + in ATPB, as the reorientational scattering functions for these cases are identical. The only difference is in the definition of the HWHM ͑⌬ j ͒ of the quasielastic broadening, which is proportional to the jump rate −1 of the motion. For the two-site jump model this relation is given by
and for the three-site jump model it is given by
A final remark may be done according to the 42m symmetry of the crystallographic site occupied by the ammonium ion. 3 Such a symmetry would be respected by considering reorientations of the C 3 molecular axis. It follows that the EISF associated to such a model can be approximated by a tetrahedral jump model ͑T d ͒ given by 17, 18 A 04 ͑Q͒ = 1 4
where d N-H is 1.046 Å ͑Ref. 16͒ and the HWHM ⌬ 4 and the jump rate 4 −1 are related as follows:
In Fig. 3 , the EISF obtained from the fits of the phenomenological approach is shown in comparison with the abovementioned theoretical models. It can be clearly seen that the T d model does not reproduce the experimental data. This observation suggests that the reorientation of the C 3 molecular axis occurs on a time scale significantly slower than the one probed in the present experiments. Instead, the experimental EISF was found to follow approximately the behavior of the two-site or three-site jump model. In ATPB, if the NH 4 + is to rotate around a C 2 axis, all the four aromatic hydrogen bonds have to be broken, while in the case of the rotation around a C 3 axis only three of these bonds would break. We therefore assume that the rotation around C 3 axes is preferable, because the energy needed for this process is likely to be only about 75% of that needed for the rotation around C 2 axes. Let us note here that this interpretation of the data is different from that given in Ref. 14, where the C 2 reorientational-jump process has been chosen.
Following the obtained premise, a second step in our data analysis was to fit the three-site jump model to the experimental spectra. The reorientational scattering function for the three-site jumps of the ammonium ion is obtained using Eq. ͑5͒, by replacing the EISF by the one for three-site jumps of NH 4 + , as given in Eq. ͑6͒. The EISF is no longer a fit parameter and the HWHM is easily determined from the fit.
In Fig. 4 , fit results of the three-site jump model are shown for three temperature regions high ͑T Ͼ 200 K͒, inter- 
fit of this model and the experimental spectra were observed at each temperature. This is due to the multiple scattering ͑MSC͒ effect which can, in principle, be taken into account in the fit model. Anyhow, this rather complex procedure is not necessary for the interpretation of our data. Therefore, we merely refer to a previous work on the reorientational motion of ammonium groups in crystalline material under similar conditions, where the errors due to MSC have been evaluated. 17 According to this, MSC-corrected spectra had larger correlation times by 3%-4%, but smaller activation energies by only 2%. Such error percentages will be applied below to correct our fit results. Our conclusion will be mainly based on data from the medium-to large-Q range, where the MSC effects are small as compared to the intensity of the quasielastic components. At medium-to large-Q range, the fit results are interpreted differently for the three temperature regions as follows.
T > 200 K
In this temperature range the three-site jump model could not reproduce the total experimental QE intensity. Instead, differences are clearly seen near the elastic peak between the experimental data and the fitted model. The example for T = 300 K at ⌬E =98 eV is shown in Fig. 4 ͑on the top͒. This observation indicates that one Lorentzian function, here that of the three-site jump model, is not sufficient to explain the obtained QE component. Indeed, an additional narrow QE component is needed to reproduce the experimental data accurately. As the width of the quasielastic component is inversely proportional to the correlation time of the proton dynamics in the sample, it can be assumed that the narrow component originates from a rather slow motion ͑compared to the ammonium ion reorientations͒. Reorientations of the phenyl rings are expected to be slower than the rotations of the ammonium ions, as a consequence of the 30 times larger momentum of inertia. Therefore the narrow component might originate from local diffusive reorientational motions of the phenyl rings. The possibility to explain this narrow component as a reorientation of the C 3 axes was already discussed in the context of the EISF fits and it was assumed not to be seen in the measured time scales. To investigate the origin of the additional quasielastic component, deuteration of the ammonium ions in ATPB was used as a tool.
200 K > T > 67 K
In this temperature region, the three-site jump model reproduces the experimental data well in the medium-to large-Q region, as, e.g., shown in Fig. 4 ͑middle͒ for T = 150 K with ⌬E =98 eV. The uncorrected jump rates vary from 0.2 meV at T = 200 K to 0.0044 meV at 67 K ͑after MSC correction the jump rates vary from 0.19 to 0.0042 meV, respectively͒. The temperature dependence of the jump rate in this temperature region is shown in Fig. 5 . The Arrhenius law, given by
where 3 −1 is the jump rate, 0 −1 the attempt frequency, E a the activation energy, k B Boltzmann's constant, and T the temperature, was fitted to the data points and the resulting uncorrected value of the activation energy is 3.2± 0.1 kJ/ mol. Application of the above-mentioned MSC correction then yields 3.14 kJ/ mol.
T < 67 K
At low temperatures the width of the quasielastic component is reduced, due to a slowing down of the diffusive motions. As a consequence another experimental observation time scale is needed. Therefore, for the low temperatures spectra were measured using a higher energy resolution, ⌬E =56 eV. In Fig. 4 ͑bottom͒ an example at T =50 K is shown. It has to be noted that the experimental QE contribution is slightly broader than the one produced here by the fits. The deviations occur at the lower part on the sides of the elastic peak, which can be understood qualitatively by referring to a previous study of Roberts et al., 18 where tunneling of the ammonium ions in ATPB was observed at ±26.5 and ±53 eV. Our experimental energy resolution was not sufficient to properly separate these tunneling frequencies from the resolution function, but it is predictable that the tunneling frequencies cause a slight apparent "broadening" of the elastic line. The temperature dependence of tunneling and librational excited states of NH 4 + in ATPB will be discussed more in detail in a forthcoming paper.
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B. Phenyl reorientations
In previous QENS studies of other solid compounds [20] [21] [22] local diffusive reorientational motions of phenyl rings have been observed on a time scale of 10 −11 -10 −9 s at room temperature. Therefore we used the elastic energy resolution of 32 eV that corresponds to a time scale of about 10 −10 s to measure the QENS spectra of ATPB and ATPB-D, in order to study the phenyl ring reorientations. Below, theoretical models for the local diffusive reorientations of the phenyl rings are presented. Subsequently, reorientational scattering func- tions combining the phenyl ring and the ammonium ion reorientations are given and their fit to the experimental data is discussed.
The diffusive reorientations of the phenyl rings may originate from a priori librational motions of the rings, which at room temperature are, however, strongly damped due to the interaction with stochastically reorienting ammonium groups. They are described here, for simplicity, by a model of reorientational jump-diffusion with respect to the C 2 axis of the phenyl ring. According to this model the C 2 axis passes through two opposite corners of the phenyl ring, as shown in Fig. 6 . The mobile atoms of the phenyl ring are assumed to hop between two positions, which are separated from each other by a distance d
Ph , as shown in the inset of Fig. 6 . The EISF for this model is given by
The analysis aims at finding a value for the reorientation angle ␣, which is connected to the distance d Ph . Subsequently in our analysis, the reorientational motions of the phenyl rings as presented above are considered together with the ammonium ion reorientations around a C 3 axis. In this process three aromatic H bonds of each NH 4 + unit are broken, while one remains intact. We assume here that breaking the aromatic H bonds leads to strongly damped librational motions of those phenyl rings which are involved in these bonds. Consequently, upon each reorientational jump of an ammonium group, one of the phenyl rings will not be incited to this motion, namely, that which at this instant is bound to the ammonium proton located on the rotation axis.
For the ATPB-D sample the rotational scattering function for such a model is given by 
, respectively. The weight factors for the components are defined in the following way. The measured QE neutron scattering of the ATPB-D sample is dominated by the incoherent contribution of the hydrogen atoms. Although the deuteration of ammonium groups was not complete ͑77%͒, a drastic reduction of the incoherent contribution of the ammonium ions is expected. In order to obtain the right intensity factor for the deuterated ammonium ions, the coherent contribution has to be taken into account as well. The detailed theory describing the intensity distribution of coherent scattering is rather complex, but not really necessary for this analysis. Instead, a good approximation for the weight factor has been obtained by using the fraction of total scattering cross sections, tot ͑ND 0.77 H 0.23 ͒ / tot ͑ATPB-D͒ = 0.053. The intensity factor for the reorientations of the phenyl rings has been obtained by using the total scattering cross section percentage of the mobile protons ͑three phenyl rings and four hydrogens per ring͒ in the phenyl rings, 12 tot ͑H͒ / tot ͑ATPB-D͒ = 0.52. The total scattering cross section of the mobile carbon atoms in the phenyl rings is negligible and therefore not considered here.
Analogously, the rotational scattering function for the ATPB sample, combining phenyl ring reorientations and ammonium ion rotations, is given by and ⌬ 02 Ph are the HWHMs for the rotation of the ammonium ions and the phenyl rings, respectively. Due to the different scattering cross sections of the ATPB and ATPB-D samples, the weight factors for ATPB differ from those in Eq. ͑11͒. They were obtained considering the incoherent scattering of the mobile hydrogen atoms in ammonium and phenyl groups.
The experimental data of ATPB and ATPB-D were reproduced using this model in an energy transfer window from −0.15 to 1.5 meV. The data were sorted into three groups, to obtain information about the Q dependence of the phenyl ring motions. The fit parameters were ⌬ 02
Ph and the jump distance of the phenyl ring motions, d
Ph , which defines A 02
Ph as given in Eq. ͑10͒. In Fig. 7 fit results are shown for ATPB-D ͑left-hand side͒ and ATPB ͑right-hand side͒ at T = 300 K, ⌬E =32 eV, and Q = 1. 6 . The motions of the phenyl rings in ATPB can be described as a reorientation with respect to an axis, denoted as a dashed line in the larger figure. In the inset the phenyl ring is projected along the rotation axis; here the solid line represents the mean orientation of the phenyl ring and the dashed lines show the limits of the reorientation. The mobile atoms of the phenyl ring are jumping between those limits, in the model described here. The distance between the two limits of the motion is called the "jump distance," denoted dPh in the sketch; ␣ is the reorientation angle. component in ATPB. This is mainly due to the different cross sections of the NH 4 and N͑D 0.77 H 0.23 ͒ 4 , and also due to the different numbers of particles in the samples. It should be noted that the whole spectral intensity of the ATPB-D sample has about 70% of the intensity of the ATPB sample, because the samples have different scattering probabilities according to the different scattering cross sections and the different amounts of samples. The intensity of the narrower QE component is reduced for the ATPB-D sample by about 70% as well. This observation confirms that the narrower component indeed originates from reorientations of phenyl rings and is not due to ammonium-group motions. Due to the weak intensity and the poor statistical accuracy of this component, it was not possible to simultaneously determine the jump rate and the jump distance with good accuracy. Therefore within the framework of this study, it was not feasible to find the activation energy for this motion.
IV. CONCLUSIONS AND DISCUSSION
In this study the dynamics of the ammonium ions and of the phenyl rings, forming an aromatic H bond in ammonium tetraphenylborate, were studied in a comprehensive way with quasielastic incoherent neutron scattering. In a temperature range of 67 K ഛ T ഛ 350 K a reorientational motion of the ammonium ions around the C 3 axis was found. The correlation time for this motion varies from 1.5 ps ͑ 3 −1 = 0.44 meV͒ at T = 350 K to 150 ps ͑ 3 −1 = 0.0044 meV͒ at T = 67 K and the activation energy for these rotations was determined to be 3.14 kJ/ mol. This result shows that the ammonium ions have to overcome an exceptionally low potential barrier to rotate.
It is interesting to note that the reorientational correlation time of the ammonium ion is also the mean residence time of the involved NH 4 + protons in the corresponding hydrogen bonds. It therefore corresponds to the lifetime of the latter. Consequently, the related activation energy is simultaneous to that for the breaking H bonds. More precisely, it is that for the simultaneous rupture of three H bonds of the ammonium group occurring in connection with the C 3 -type reorientations. From this we deduce an average activation energy of 1.05 kJ/ mol per single H bond, which indeed suggests a rather low potential barrier protecting that bond. Obviously, new H bonds are formed a short time later, whenever the reorienting ammonium group arrives in its next orientational equilibrium.
Another interesting result of this study concerns the details of the phenyl ring motions at temperatures above 200 K. We proved that an additional narrow QE component due to local diffusive reorientations of the phenyl rings is needed to explain the experimental data on the time scale of our QENS experiments. We have described these motions using again a reorientational jump-diffusion model. The reorientation angle and the jump rate of the reorientations of the phenyl rings increase with increasing temperatures. At room temperature these "librations" of the phenyl rings were found to have a reorientation angle of ␣ = 8.4°± 2°and a correlation time of 22± 8 ps. This may be compared to the displacement parameters of the structural study of Steiner and Mason 3 observed at room temperature: from these one would estimate a somewhat larger reorientation angle for the phenyl rings of approximately 13°, a qualitative agreement acceptable in view of the crude approximation made regarding the damped phenyl group librations. One may speculate that the very strong damping of the librational motion of the acceptors, making the transient H bond appear rather flexible, is caused by the continuously occurring alternation between rupture and formation of the H bonds connecting ammonium and phenyl groups. Our results regarding the ammonium ion rotations around the C 3 axis are different from those of a previous study by Lucazeau et al. 14 in two respects. These authors propose that the ammonium ion rotates around C 2 axes, with an activation energy of 2.9 kJ/ mol. Our analysis regarding the activation energy is likely to be more precise, as we used a higher energy resolution in one part of the study, and a more appropriate model, which included also the contribution due to the diffusive reorientational motions of the phenyl rings to reproduce the experimental spectra at T Ͼ 200 K. The latter had not been seen by those authors, probably because the shape of their energy resolution function ͑largely based on a monochromator crystal reflection͒ was not sharp enough to distinguish the narrowest quasielastic component. Previously, only presumptions about the geometry of the motions of the donor and acceptor of the aromatic H bond had been reported. Calculations and structural studies 3, [23] [24] [25] [26] [27] have indicated that the directionality of the aromatic H bond is extremely flexible. Our study provides now more precise information, showing that the donor rotates in a specific way, and the acceptor undergoes strongly damped librational mo- tion with a partially diffusive character. Therefore this H bond can be considered as short lived and rather flexible.
